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This  thes is  dea ls  wi th the  problem of  humanoid  robot  l ocomot ion,  f rom 
the  po int  o f  v iew of  both percept ion  and mot ion  p lanning .  The  prob lem 
is  o f  h igh  interes t  to  the  robot i cs  community  and  has  app l i cat ions  in  
serv ice ,  industry  and  d isaster  response .  
The  thes i s  proposes  severa l  nove l  ideas  and so lut ions  to  the  prob lem.   
a )  I t  prov ides  a  new a lgor i thm for  h ierarchica l  l ocomot ion p lanning  
which  is  robust  and  cons is tent  between leve ls .  I t  i s  insp i red  by  
human ga it  analys i s ,  us ing  l earned mode ls  t o  map step  parameters  
to  energy and required - f r ic t ion  pred i ct i ons ,  t hanks  to  which  i t  
improves  robot  energy  consumpt ion ,  reduces  s l ippage  and  
increases  s tab i l i ty.  The fac t  that  these  fac tors  are  cons idered  at  
a l l  p lanning  l eve ls  make  the  p lanner  more  cons is tent  and  
comprehensive  than prev ious  s tate -o f - the-art  p lanners .  The  
p lanner  i s  a l so  robust  t o  percept ion uncerta inty at  the  foo ts tep  
p lanning l eve l ,  which  is  another  nove l  and cruc ia l  idea  f or  
rea l -wor ld  appl i cat ions .  
b )  I t  invest igates  the  problem o f  v isua l  est imat ion o f  f r i c t i on,  wi th  
re levant  ins ight s  both  f or  autonomous  percep t ion and  
te leoperat ion .  I t  int roduces ,  as  far  as  we know,  the  f i r s t  a lgor i thm  
to  est imate  f r i c t i on and i ts  probabi l i ty  d i s t r ibut ion at  a l l  p ixe ls  o f  
input  images .  The  a lgor i thm and ins ights  are  w ide ly  app l icab le  to  
other  areas  o f  robo t i cs  such as  manipulat ion  and ass i s tance  to  the  
d i sab led .  
c )  I t  inves t igates  the  prob lem o f  v i sual  est imat ion  o f  geometry  wi th  
s tereo  sensors  and the ir  uncer tainty m ode ls .  In  th is  f ront  i t  
prov ides  an in -depth  analys is  o f  these  mode ls  and  proposes  nove l  
ways  to  improve  and  est imate  them.  In prac t i ce ,  the  thes is  shows  
that  these  improvements  a lso  l ead to  bet ter  3D recons truct ion  
performance  f or  robot i cs .  
 
The thes is  has  wide - ranging app l i cat ions  and wi l l  cer ta inly  have an  
impact  in  the  academic  f i e lds  o f  robot  mot ion p lanning ,  l ocomot ion ,  and  
computer  v i s ion .  As  f or  soc ie tal  impacts ,  the  deve loped  technolog ies  can  
be  used to  improve  robot  l ocomot ion and manipulat ion  ski l ls  in  the  
industry,  l o comot ion sk i l ls  f or  domest i c  serv i ce  and  disaster  response  
robots ,  as  we l l  as  we l lbe ing  dev ices  to  ass is t  the  b l ind  wi th navigat ion.   
 
Throughout  i t s  rev iew stage ,  the  members  o f  the  jury made severa l  
comments  and  sugges t ions  that  were  la ter  inc luded  in  t he  f ina l  vers ion  
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o f  the  thes is .  Overa l l ,  the  s t ruc ture  o f  the  thes is  was  improved by  
add ing ob ject ives  to  each sec t ion and corresponding d is cuss io n  
subsect ions  f or  each ob ject ive .  Number ing and bul le t ing were  a lso  made  
more  uni f orm,  and the  d i scuss ion and  summary  sec t ions  separated .  In  
Chapter  1 ,  a  genera l  int roduct ion to  robo t  app l icat ions  was  added,  as  
we l l  as  a  thes is  f l owchart  and tabular  compar ison  with  the  
s tate -o f - the -ar t .  In  Chapter  2 ,  more  deta i l s  on the  robot i c  p lat f orm were  
added ;  the  cos t -o f - transpor t  f igures  were  changed to  a  3D 
representat ion  f or  readabi l i ty ;  and f igures  w i th  image  sequences  
s l ight ly  improved  for  readabi l i ty.  In  Chapter  3 ,  the  l imi tat ions  o f  the  
system were  fur ther  d i scussed .  In  Chapter  5 ,  a  b lock  d iagram for  the  
whole  arch itecture  was  added,  as  were  new exper iments  in  rea l -world  
scenar ios  acquired  wi th a  3D camera.  In  Chapter  6 ,  the  d i scuss ion o f  
the  l imitat ions  o f  the  thes i s  was  en larged ,  such as  the  sys tem ’s  ser ia l  
des ign  and the  absence  o f  mot ion  cues  on  the  f r ic t i on  datasets .  A 
d i scuss ion  o f  the  app l icab i l i ty  o f  the  deve loped technolog ies  t o  o t her  
f i e lds  was  a lso  inc luded.  
 
This  thes is  contr ibutes  to  the  advance ment  o f  the  s tate -o f - the -ar t  in  
severa l  f i e lds ,  f rom humanoid  l ocomot ion  p lanning to  robot  percept ion  
and  te leoperat ion .  It  a lso  l ed  to  an  outs tand ing publ icat ion  record  in  
major  j ournals  and conferences .  The  manuscr ip t  is  we l l  s tructured and  
wr it ten ,  and  d iscuss ions  are  thorough.  The  jury ’s  comments  were  
addressed .  For  a l l  these  reasons ,  thi s  thes i s  i s  e l ig ib le  f or  the  
app l icat ion f or  Doctor  o f  Engineer ing .  
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